Recombinant human erythropoietin administration protects cortical neurons from traumatic brain injury in rats.
We explored the regulation of erythropoietin and erythropoietin receptor on traumatic brain injury (TBI), as well as the antiapoptotic effects of recombinant human erythropoietin (rhEPO) treatment. Female Wistar rats were randomly divided into three groups: rhEPO-treated TBI, vehicle-treated TBI, and sham-operated. TBI was induced by the Feeney free falling model. Rats were killed 5, 12, 24, 72, 120, or 168 h after TBI. Regulation of EPO, EPOR and Bcl-2 was detected by reverse transcription-polymerase chain reaction (RT-PCR), western blotting and immunofluorescence. Terminal deoxynucleotidyl transferase-mediated biotin-dUTP nick-end labeling (TUNEL) was used to assess DNA fragmentation after TBI. Induction of EPOR expression persisted for 168 h after TBI, whereas EPO was only slightly elevated for 72 h. In the rhEPO-treated TBI, Bcl-2 mRNA and protein levels were greater than in the vehicle-treated TBI. Bcl-2 mRNA peaked at 24 h and remained stable for 72-120 h. The number of TUNEL-positive cells in the rhEPO-treated TBI was far fewer than in the vehicle-treated TBI. EPOR regulation is enhanced for almost a week after TBI. Administration of rhEPO protects neurons by enhancing Bcl-2 expression, thereby inhibiting TBI-induced neuronal apoptosis.